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That the degree of immunity to B. enteritidis infection induced
by enteritidis (acetone-killed and heat-killed) and by typhoid
(acetone-killed) vaccines does not correlate with the content of the
O agglutinin to appear in the sera of the immunized groups has been
reported3. It was further shown that although both types of the
enteritidis vaccine excited the formation of 0 agglutinins to nearly
the same extent, the immunity produced by immunization was
greater following use of the acetone-killed agent. B. typhosus
vaccine also produced 0 agglutinins without affording any appreci-
able immunity to the enteritidis infection. These observations sug-
gest that the rOle played bythe 0 agglutinin in immunity can hardly
be that of an essential element. The mere fact that this agglutinin
may be present in groups of animals which have been subjected to
immunizing treatment, with one group showing protection and the
other lacking it entirely certainly minimizes the importance of this
O antibody, or suggests that immunity response is based upon prin-
ciples other than the agglutinin.
The questions involved can hardly be resolved by titrations of
antibody alone, but such determinations taken in conjunction with
actual tests for crossed immunity might well provide desirable infor-
mation. Indeed, other workers have made such experiments on
crossed immunity within the enteric group, but their results have
been in some measure conflicting, either in point of fact or in
interpretation.
Following the immunization of rabbits with the organism of swine typhus
(living B. aertrycke), Tenbroeck8'9 was able to show that they were protected
against an extremely virulent B. suipestifer infection; killed suipestifer and
living B. paratyphosus B failed to immunize. Since the living B. aertrycke
culture established itself in the tissues of the animal to a greater extent than
did the paratyphosus B, Tenbroeck was led to consider the possibility that the
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success or failure of immunization depended upon such an implantation. The
protection of rabbits against suipestifer infection by injection of living B.
aertr.ycke was also shown by Pratt-Johnson,4 as well as by Schutze,7 who
failed to obtain immunity to virulent suipestifer by treatment with living
B. paratyphosus B, although he did protect with. living B. enteritidis. Savage
and White' found that vaccines prepared with living aertrycke and enteritidis
gave a reciprocal protection in the rabbit, and that paratyphoid B and aertrycke
revealed a similar relationship, but the aertrycke organisms protected against
suipestifer infection while paratyphoid B failed to do so. White12 also
immunized rabbits against aertrycke with living B. enteritidis.
Finding that mice surviving a B. enteritidis infection were more resistant
to B. aertrycke than were normal mice, Webster1" attributed this increased
resistance to selection rather than to an acquisition of immunity. He further
stated that such surviving mice were also more resistant to intoxication by
HgCI2, and cited the parallel observation of Pritchett5 as eliminating the pos-
sibility of a crossed immunity between B. enteritidis and B. aertrycke. It
should be noted, however, that Pritchett used killed vaccines while Webster
worked with the living organisms. (The importance of this difference will
appear in the experiments reported in this paper.) Using living aertrycke,
Topley, Wilson, and Lewis10 showed that this agent produced a high degree
of immunity against an infection with a more virulent specific organism.
However, the surviving mice failed to show immunity to pasteurella infection.
Problems of immunity, particularly those involving tests for
cross protection, can best be studied with a natural infection of
animals; mice provide such material for they are capable of acquir-
ing enteritidis and aertrycke infections naturally. Needless to say,
for such a study it is essential that they be entirely free initially from
enteric infection and that they exhibit a fairly uniform susceptibility.
Such a strain of mice is maintained in this laboratory, and these
animals were used in the work here reported. For experimental
study the mice were kept in galvanized iron cages with wire-mesh
covers; each cage (7 x 10 x 5 in.) contained 10 mice. Wood
shavings were used as bedding, water was constantly available, and
the food consisted of compressed dog-chow, oats, and lettuce. All
males had been castrated at one month of age.
The enteritidis culture used was originally obtained from the
American Type Culture Collection (B. enteritidis 904) and proved
to be non-virulent for mice when given by mouth. After a few
serial passages through mice the culture showed considerable viru-
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lence, but as used in the first experiment as an acetone-killed vac-
cine (B. etertitidis V4) it was not of maximum virulence. The
method of preparation of such vaccnes has been previously de-
scribed3. The term "non-virulent" as here used refers to per os
infection. Organisms that proved to be non-virulent by mouth
were often virulent when administered intraperitoneally. All cul-
tures used gave typical cultural and serological reactions, and were
composed largely of the "smooth" type.
The immunological response of mice susceptible to a virulent
enteritidis organism was tested by using vaccines prepared from the
living 904 strain and the moderately virulent acetone-killed V4 in
order to gain some idea of the efficacy of the two methods for pro-
viding protection against subsequent infection. The mice (150)
were divided into 3 groups:
I. (50 mice) Immunized by feeding 0.05 cc. of an 18-hr. broth culture of
B. enteritidis 904 33 days prior to infection.
II. (50 mice) Immunized by 5 intraperitoneal injections (0.01, 0.01, 0.02,
0.04, 0.04 mg.) of acetone-killed B. enteritidis V4. The last injec-
tion was given 14 days before infection.
III. (50 mice) Controls: no immunization.
Twenty-four hours before infection with the virulent enteri-
tidis organism each mouse was bled from the tail, about 6 drops of
blood being placed on a clean glass slide. Later these bleedings
were pooled within each group. Each lot of dried blood was
weighed and diluted with salt solution on the basis that 50 per cent
of the blood was serum and 41.4 mg. ofdried blood were the equiva-
lent of 0.1 cc. of serum. After centrifuging, the supernatant was
used for agglutination tests, employingB. enteritidis and B. typhosus
as living antigens. Since these organisms apparently have the same
O (somatic) antigen, detection ofthe 0 agglutinin of the immunized
animals is possible.
All of the mice were infected per os with 0.05 cc. of a 12-hour
broth culture of virulent B. enteritidis. This amount usually
showed a plate count of from 40 to 60 million bacteria. Unless
otherwise stated, all experimental groups containing survivors were
observed for a period of 30 days.
The results of this experiment are shown in Table I and in the
graph expressing survival.
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TABLE 1
THE RELATIVE IMMUNIZING VALUE OF LIVING NON-VIRULENT AND OF ACETONE-
KILLED VIRULENT B. ENTERITIDIS
Titer Titer
Number Infected per os for for en-
of Immunized with virulent Surviving typhoid 0 teritidis
Group mice with enteritidis No. %o aggl. H aggl.
I 50 Living non-virulent 50 million 48 96 1:20 1:60
50 Acetone-killed 50 million 40 80 1:2560 1:5120
III 50 .............................. 50 million 14 28 00
/o L 1_ 1I1 9L-InSected| r l 4 \ L iving Non-vir"Ianl Enteritldis T I
so __-ll|xii\ Acstonal-kllednt EVnrritidt_.
60 - - a yo2._ IA T l oI" 1 12 1ITlI ,, - - l- l l -1-oroo1- -
It is evident from this table and from the curve expressing sur-
vival that the living non-virulent enteritidis was a very efficient
immunizing agent. (That this immunizing dose produces a mild
infection in this strain of mice has been shown repeatedly by positive
cultures of the spleen, liver, and feces.) Although the sera of mice
immunized in this manner did not have as high a titer of 0 aggluti-
nin as did those of mice immunized with the acetone-killed vaccine,
yet they were more effectively protected, showing that a specific non-
virulent infection can induce immunity of a high order.
It has been mentioned above that Savage and White6 and
White'2 were able to cross immunize with B. aertrycke and B. enteri-
tidis. Webster" and Pritchett5 interpreted their findings in a dif-
ferent manner. Whether or not these two organisms do cross
immunize has an important bearing upon the subject under investi-
gation, since they do not have the somatic antigen in common.
A culture of B. aertrycke (MT II strain of Webster) was
obtained from the laboratory of L. F. Rettger. Virulence tests
with this organism resulted in the death of only from 4 to 10 perSOMATIC AGGLUTININ AND IMMUNITY 105
cent of the mice when the usual amount of broth culture was given
by mouth. Intraperitoneal injections of 0.0001 cc. of broth culture
killed 80 to 90 per cent of the animals.
The 48 surviving mice of Group I of the above experiment were
bled from the tail 29 days after the infection. The blood was
pooled and tested for agglutination of B. enteritidis and B. aertrycke,
used as living antigens. No cross agglutination was observed with
B. aertrycke in the lowest dilution (1: 10) while a titer of 1: 120
was found with B. enteritidis. Since B. aertrycke was only slightly
virulent by mouth, 0.001 cc. of a 12-hour broth culture of the organ-
ism was given intraperitoneally to the 48 mice. At the same time
50 control mice received the same dose of the aertrycke culture.
The results are shown in Table 2 and in the graph expressing
survival.
TABLE 2
IMMUNITY TO B. AERTRYCKE INDUCED BY INFECTION WITH B. ENTERITIDIS
Number Infected by
of intraperitoneal in- Surviving
Group mice Immunized with jection of aertrycke No. 70
1 48 2 feedings of living Ent. 0.001 cc. 34 70.8
IX 50 ........................................ 0.001 cc. 24
M
t
h
ei -A, dii~
- i
The above data leave little doubt concerning the ability of living
B. enteritidis to cross immunize against B. aertrycke when the latter
is given intraperitoneally. The question of selection does not enter
into the problem since only two of the original 50 mice were killed
by the second enteritidis infection. It is also clear that the mice
had a high degree of immunity against aertrycke infection in spiteYALE JOURNAL OF BIOLOGY AND MEDICINE
of a complete absence of 0 agglutinin. That the mice in group I
immunized with living B. enteritidis showed no agglutinins for
B. aertrycke might be expected since, as is stated in many reports,
these organisms have no agglutinogen in common. Most of the
serological studies which have led to this conclusion have been made
with rabbits, and in view of the fact that the species of animal
immunized may influence theantibodyresponse, the condusion seem-
ingly imposed by the above experiment-that enteritidis immuniza-
tion is highly protective against aertrycke infection even though an
antibody relationship is lacking-required further supporting evi-
dence. This is especially true, since the agglutinin titer of the mice
tested was low (1: 120) even for the homologous enteritidis organ-
ism. It was, therefore, proposed to produce in mice a high aggluti-
nin titer by multiple injections of killed B. aertrycke, thus to deter-
mine whether in this species a crossed serological relationship might
exist.
For this experiment 25 mice were used, immunized with 5
injections at 7-day intervals of 0.02, 0.02, 0.02, 0.04, and 0.04 mg.
acetone-killed B. aertrycke vaccine. Subsequently, all mice were
bled to death from the heart and the sera so obtained were pooled
for agglutination tests with living aertrycke and enteritidis antigens.
No crossed agglutination was observed, although the titer for the
specific organismwas relatively high. The possibilitythat B.-enteri-
tidis combined with the aertrycke antibody but did not agglutinate
was suggested as a possible reason for the apparent lack of relation-
ship. Therefore, the serum of the mice immunized with B.
aertrycke was three times absorbed with a heavy suspension of living
B. enteritidis. Each time the mixture was incubated for two hours
with frequent shakings. The results appear below.
TABLE 3
THE SEROLOGICAL INDEPENDENCE OF B. ENTERITIDIS AND B. AERTRYCKE
Agglutination before absorption with B. enteritidis
Antigen 1:10 1:20 1:40 1:80 1:160 1:320 1:640 1:1280 1:2560 1:5120 Contr.
Enterit.
Aertrycke I+tH 1 -H--H- + IH-++ + I H +++ +
Agglutination after absorption with B. enteritidis
Enterit. - - - - _ -
Aertrycke -I- II+ Ii I- I - H - H--H- IH-++ -H-HII+ - -I
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Clearly there is no common agglutinogen in the enteritidis and
aertrycke organisms that stimulates the mouse to produce agglutinin
for the heterologous organism (it has been shown3 that B. enteritidis
does not produce agglutinin for aertrycke).
These results apparently leave the problem: There is no com-
mon receptor in enteritidis and aertrycke bacilli competent to incite
evidences of a serological relation, yet immunization with B. enteri-
tidis protects against infection with aertrycke. However, in experi-
ments of this type due regard must always be given to the matter
of virulence. Accordingly, since by the oral route the virulence
of the aertrycke strain was low, it seemed wise to repeat the experi-
ment, immunizing with B. aertrycke and infecting per os with a
veryvirulent strain ofenteritidis which had been continuously passed
through susceptible mice. Although previous work2 had shown
that a vaccine composed of killed virulent enteritidis gave better
immunity than did one prepared from a non-virulent strain, the
present experiment afforded opportunity to repeat this work and
thus provide a direct comparison with the immunizing effect of the
killed and the living aertrycke vaccines. Five groups of mice,
3 months old, were used.
Group I. (50 mice) Immunized with 2 feedings of 0.05 cc. of an 18-hr.
broth culture of B. aertrycke (MT II) 43 and 16 days prior to admin-
istration of a virulent dose of B. enteritidis. Two mice died on the
9th and 10th days after the first feeding.
Group II. (50 mice) Immunized with 5 intraperitoneal injections (0.01,
0.01, 0.02, 0.04, and 0.04 mg.) at 7-day intervals of acetone-lklled
B. aertrycke (MT II). The last injection was given 16 days before
infection.
Group III. (50 mice) Immunized with acetone-illed virulent B. enteriidis
vaccine in the same manner as with Group II.
Group IV. (50 mice) Immunized with acetone-killed non-virulent B. enter-
itidis vaccine in the same manner as with Group II.
Group V. (50 mice) Controls: no immunization.
Seven days prior to the. infection with B. enteritidis each mouse was
bled from the tail for agglutination tests with living B. enteritidis,
B. typhosus, and B. aertrtycke antigens. Sixteen days after the last
immunizing treatment all mice were infected by mouth with 0.05
cc. of a 12-hour broth culture of B. enteritidis that had reached a
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high virulence through constant mouse passage. This amount was
approximately 50 million organisms.
The results are shown in Table 4 and in the accompanying graph.
TABLE 4
IMMUNITY RELATIONSHIPS BETWEEN B. ENTERITIDIS AND B. AERTRYCKE
Immunized with
Living aertrycke
Killed aertrycke
Killed vir. Ent. ..
Killed non-vir. Ent.
Infected per os
with virulent Surviving
enteritidis No. 70
50 million 46 95.8
50 million 0 0
50 million 29 58
50 million 18 36
50 million 0 0
,-Agglutinin titer for--..,
Typh. Aertr. Enterit.
neg. 1:40 neg.
neg. 1:10240 neg.
1:1280 neg. 1:2560
1:1280 neg. 1:5120
neg. neg. neg.
Noteworthy is the surprisingly high degree of immunity to per
os infection by a highly virulent enteritidis strain produced by the
living aertrycke, also given by mouth; and perhaps no less signifi-
cant is the lack of immunity following injection of killed organisms
of the same aertrycke strain. These facts lose nothing in signifi-
cance when it is noted that although both the killed virulent and the
killed non-virulent enteritidis vaccines give some immunity it is
definitely less than is that provided by the living serologically
unrelated B. aertrycke. The content of somatic agglutinin for B.
Number
Group
I
II
III
IV
V
of
mice
48
50
50
50
50
o>nrecrted_ _2 1 TTLvtagAe I
ry T 1
A^~~~~~'
4._ir___a-.1IT1 IT1en o ~~_ _ __etn LEtLirisri; flttL
D . 51 r 5Is ^~~~~~~~ ____7)c e C Mr- TTTI_
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enteritidis does not seem to be related to the degree of immunity
present; in fact, there was a complete lack of demonstrable 0 aggluti-
nin in the serum of the group immunized with living aertrycke. In
short, it seems obvious that either living or dead B. enteritidis will
immunize against specific infection, but that a crossed immunity
results only when the aertrycke organism used is living.
An explanation is obviously called for. Finding that mice
infected with living B. enteritidis were more resistant to a second
infection with B. aertrycke, Webster"' was of the opinion that the
increased resistance was but an expression of selection of the natur-
ally more resistant mice. But that selection played no part in the
above experiment is evident. The results presented in Table 4 con-
firm the reported (Pritchett5) inability to demonstrate a crossed
immunity after using killed vaccines.
Bearing on the problem of the nature of the immunity induced
by the living aertrycke organism as contrasted with that due to injec-
tion of killed vaccines of the specific bacterium is the time factor
requisite for the acquisition of the immune state. The influence of
time and of repeated injection in the case of killed vaccines is well
known, and the experiment detailed below was designed to deter-
mine the minimum time required for fed aertrycke organisms to
establish increased immunity to B. enteritidis. Preliminary experi-
ments had shown that an interval of some 10 to 15 days was ade-
quate, but if infection were the basis of the immunity a shorter
interval might well suffice. To test this, 250 mice, 2 months old,
were divided into 5 groups.
Group I. (50 mice) Infected by mouth with 0.05 cc. of an 18-hr. broth
culture of B. aertrycke 7 days before feeding a virulent B. enteritidis.
Group II. (50 mice)Treatment as in Group I except that the interval was
5 days.
Group III. (50 mice) As in Group I except that the interval was 3 days.
Group IV. (50 mice) As in Group I except that the interval was 1 day.
Group V. (50 mice) Controls; no immunizing feeding of aertrycke.
All mice of all groups were infected at the same time with the
same culture of a virulent passage strain of B. enteritidis; the dose
was 0.05 cc. of a 12-hour broth culture dropped from a pipette into
the mouth of the animal. The table and graph express the results.
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TABLE 5
TIME REQUISITE FOR LIVING B. AERTRYCKE GIVEN BY MOUTH TO IMMUNIZE TO
B. ENTERITIDIS ALSO GIVEN BY MOUTH
Immunized with
Living aertrycke ..........
Living aertrycke ..........
Living aertrycke ..........
Living aertrycke ..........
......................................
Interval
before feeding
virulent enteritidis
7 days
5 days
3 days
1 day
none
.I fd - W- * ===,- -I = 1 -
- - -* .~
_ qys.zzL4 'zr - *Is>-_ > -
The only comment called for is the simple statement that a
7-day period is adequate for the development of an immunity suffic-
ing to protect 88 per cent of the mice, even though the organism
used for immunization lacks the somatic antigen characteristic of
the one present in the organism to which the immune state is estab-
lished. Some protection is evidenced in the shorter periods.
It has been suggested by Tenbroeck8 that the immunity induced
in rabbits to suipestifer by B. aertrycke is due to invasion of the
tissues by the latter organism, and preliminary experiments have
shown that both the aertrycke and the non-virulent enteritidis organ-
ism used in the present work are also invasive, being recoverable from
the spleen, the bone marrow, and of course, from the feces. The
results with these organisms suggested that it might notbe out ofplace
to determine the degree of crossed immunity established in mice to
B. enteritidis by feeding other organisms. Thus, 5 groups of mice
embracing 250 animals were treated in the following manner.
The mice were 2 months old.
Number
of
mice
50
50
50
50
50
Group
I
II
III
IV
V
r-urviving--
No. go
44 88
11 22
10 20
5 10
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Group I. (50 mice) Fed 0.05 cc. of an 18-hr. broth culture of B. typhosus.
Group 1I. (50 mice) Fed 0.05 cc. of an 18-hr. broth culture of B. para-
typhosus B (Schottmiiller).
Group III. (50 mice) Fed 0.05 cc. of an 18-hr. broth culture of B. suipesti-
fer (Jordan 250).
Group IV. (50 mice) Fed 0.05 cc. of an 18-hr. broth culture of B. aertrycke
(MT II).
Group V. (50 mice) Controls; no preliminary treatment.
The suipestifer strain used proved to be of such virulence that
by the eleventh day the dose given had killed 49 of the 50 mice in
the group. The mice of the other groups, from none of which
were there losses due to the immunizing feeding, were infected by
mouth with 0.05 cc. of a 1: 5 dilution of a 12-hour broth culture of
the virulent passage strain of enteritidis. The amount was 10
million organisms. The results of the observations, continued over
a 17-day period, are summarized.
TABLE 6
CROSSED IMMUNITY RELATIONSHIPS BETWEEN B. AERTRYCKE, B. TYPHOSUS, AND
B. PARATYPHOSUS B
Number
of
Group. mice
I 50
II 50
IV 50
V 50
Immunized with
living
Typhoid .. ...
Para B.
Aertrycke
Infected
per os with
virulent enteritidis
1 0 million
10 million
0 million
0 million
f-Survtiving-.,
No. /o
0 0
7 14
46 92
3 6
vinfcte.d Kvring Aertrycke|
V--
-s 2-- ivan I I1 -I-
3e ~ ~ ~ -~~a _ _.- __ _-___ _ _
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Thus, even though no serologically active common somatic anti-
gen component can be demonstrated between the aertrycke and
enteritidis strains there is, nevertheless, a common immunizing ele-
ment; a component which is not shared by B. typhosus and the
paratyphoid strain. This is of interest, in that so far as is known
neither B. typhosus nor B. paratyphosus B produce a natural spon-
taneous infection in mice. Further, it is doubtful if they become
established in the tissues, under the conditions here obtaining, since
all attempts to recover the typhoid bacillus from the spleen from
48 to 72 hours after the feeding of living culture failed. A crossed
immunity seems, therefore, to depend upon the establishment of a
mild infection. This doesnotofitselfexcludenecessarilyallhumoral
mechanisms, but the antibody expressing itself in agglutination
appears to be without significance.*
Bearing on this question of the specific or non-specific limitations
of crossed immunity is the work of Topley, Wilson, and Lewis10.
These authors have shown that mice immunized by two feedings of
B. aertrycke were no more immune to pasteurella infection than
were normal mice. They thought that such protection as was
* Since preparing this paper an experiment has been concluded showing that
the ability of living aertrycke to cross-immunize against enteritidis infection is not
a property peculiar to the MT II strain, but is shared by other strains of-the same
organism. Suipestifer also showed cross protection and the results with typhoid
were confirmed with two other strains. These later results appear in the appended
table.
/I-Immunization - /I
. Infection - A
No. of mice
fed non-
virulent
Group culture
I 30
II 30
III 30
IV 30
V 30
VI 30
VII 30
VIII 30
IX 30
X 30
XI 30
l
B. en
B. en
B. ae
B. aei
Suipe
B. aer
B. aer
Typh
Typh
Von-virulent Virulent
culture fed: No. fed the culture fed:
0.05 cc. of virulent 0.05 cc. of
8-hr. growth culture 12-hr. growth
teritidis ........ 30 Suipestifer J250
none ........ 30 Suipestifer J250
teritidis ........ 30 B. enteritidis
none .. ... 30 B. enteritidis
rtry. MT II .... 28 B. enteritidis
'try. Branf. 28 B. enteritidis
st. S16 ........ 30 B. enteritidis
'try. P1 ......... 27 B. enteritidis
'try. P2 ......... 22 B. enteritidis
non-motile .. 30 B. enteritidis
motile .... 30 B. enteritidis
Survived
No. %
15 50
3 10
27 90
0 0
28 100
28 100
23 76
26 96
22 100
1 3
0 0
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manifested in crossed immunity experiments could not be regarded
as evidence of a general pan-immunity. The surviving mice in
Group IV of the above experiment seemed to offer an opportunity to
study this point further. This group had been immunized with one
feeding of non-virulent aertrycke and had withstood an infection
of virulent enteritidis with a loss of only 4 mice. These survivors
were injected intraperitoneally with 10-5 cc. of P.a 1 8-hour broth
culture of Type I pneumococcus 18 days after the B. enteritidis
infection. Fifty control mice were injected with the pneumococcus
at the same time.
TABLE 7
FAILURE OF B. AERTRYCKE AND B. ENTERITIDIS TO IMMUNIZE TO THE
PNEUMOCOCCUS
No. of
Group mice
(IV) 46
Controls 50
Immunized
with
Living aertrycke
and enteritidis
Injected Sur
intraperitoneally with No.
10-5 cc. of pneumococcus type I 0
do. 0
'-¶In,Iectccd smth ~ 7
9-o~ ~ ~ 7 l~~~~~~~~~~~~~~~~~~~~~~~~Eno leritit4 i
30. - _ ___ _ _ X- :ro_ * -* - -
loL ntr
mo0r
__ 14
The mice which had withstood infection with living aertrycke
and living enteritidis died as did the non-immunized controls. It
is obvious that a state of pan-immunity does not obtain; just as it
is clear that in crossed immunity an element of specificity is present.
Indeed, the immunity appears to be confined to the enteric group,
and only to those members of this group which are more or less
rviving
0
0
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pathogenic naturally for the species. It would also seem that the
question of the humoral or cellular nature of the crossed immunity
between aertrycke and enteritidis must be resolved in favor of the
cellular or tissue response, since no crossed agglutination can be
shown, but it may be premature to reach such a conclusion. There
is the possibility that within the body of the infected mouse the two
organisms produce the same toxin, and the antitoxin resulting may,
perhaps, protect against either organism. This possibility is a matter
for further study. At all events, since immunity may result from
intraperitoneal injection as well as from infection acquired per os
the protection must be of a general nature rather than a purely local
one.
The fact that immunity in mouse typhoid can be developed with
the killed "smooth," specific organism,-the "rough" type causing
no immunity,-is only circumstantial evidence that the somatic ag-
glutinin is the agent responsible for the immunity. The evidence
presented here is contrary to such a view. There is no doubt that a
very high degree of immunity can be developed in the complete
absence of somatic or flagellar agglutinin by means of living, non-
virulent infections. The fact that living non-specific organisms
cross immunize and dead non-specific do not, and that specific organ-
isms, both dead and living, do immunize suggests that the nature
of the immunities produced by the two methods differ. That
species is a factor in the development of immunity to virulent B.
enteritidis was shown by the immunization of guinea-pigs by intra-
peritoneal injections of either killed or living B. typhosus.1 Mice
can not be immunized by the same method.
Conclusions
Livingnon-virulent B. aertrycke produce in mice a strong crossed
immunity for B. enteritidis infection. The reverse of this is also
true.
Injections ofkilled B. aertrycke do notproduce a crossed immun-
ity for B. enteritidis.
Somatic, or 0, agglutinin plays no role in the crossed immunity
produced by living organisms.
The 0 agglutinin plays but a minor role in the immunity pro-
duced with killed vaccines.
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Per os implantations ofliving B. typhosus and B. paratyphosus B
do not produce immunity to enteritidis in mice.
LivingB. enteritidis and B. aertryckeproduce no crossed immun-
ity to Pneumococcus Type I infection in mice.
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